Kinetic analysis of the early, fast reaction of superhelical DNA with formaldehyde reveals that this region or regions is 56% "single strandlike" in character. Hydrogen-tritium exchange studies coupled with other considerations show that this reaction is not due to a difference in conformational motility between form I and form If molecules 1 , but is due to unpaired or weakly hydrogen bonded, localized region(s) of the form I al.lonorph of circular DNA.
INTRODUCTION
I t is the purpose of t h i s paper to discriminate between these a l t e r n a t i v e proposals by examining both hydroxymethylation rate data and t r i t i u m exchange in terms of an appropriate k i n e t i c model .
MATERIALS AND METHODS
The c i r c u l a r DNA used for this study was isolated from the Pseudomonas phage PM2 as described previously . Both form I and form II DNA were used f o r t h i s study. T r i t i u m exchange was performed by the gel f i l t r a t i o n technique, u t i l i z i n g both one and two column methods . ZOO 400 600 800 1000 2000 TIME (SEC.) 3000 "4000 Figure 2 Hydrogen exchange curves for forms I and II. The ordinate is hydrogens remaining unexchanged per nucleotide pair. Tritiated solutions were prepared with preparations of PM2 form I or form II DNA at 1-2 mg/ml in 0-1M NaCl, O'OIM sodium cacodylate buffer, pH 7.6. Sufficient tritiated water was added to obtain a final tritium level of 5-10 mCi/ml. The samples were incubated for 2-3 hours at 0° and run using the two column technique 4 ' 14 . All form I preparations contained from 5-15% form II and did not demonstrate significant conversions upon titration. Concentration of nucleic acid in the column effluents were determined spectrophotometrically using absorption at 260 nm and an e i cm = 6600. No significant difference in the molar extinction coefficient between forms I and II were noted. Levels of tritium were determined by liquid scintillation counting in Bray's solution. Table 1 presents some of the data from the studies in references 8 and 9
with the application of eq. 2 in calculating K ^ for superhel ical 0X-RF and PM2 DNAs. The latter PM2 calculation employs the more refined dual wavelength 8 9 analysis used in the studies of duplex DNA and polynucleotides ' . This approach allows us to separate out the relative spectral contributions due to unstacking and hydroxymethylation. The rate of pure hydroxymethylation (k ) -2 -1 is 1.29 x 10 min by Guggenheim analysis as shown in figure 1. Therefore the K , for PM2 is considered to be the more reliable estimate of the cont fraction of "open regions" in this superhel ical DNA. Correction of 0X-RF data would undoubtedly give a comparable result from the previous kinetic data .
When the K f of the HCHO reaction for superhelical 0X-RF and PM2 are compared with other DNAs (Table 1) The results of this report coupled with our previously superhelical data and the very recent nuclease studies cited above offer conclusive evidence in our minds for localized region(s) of interrupted or altered secondary structure in superhelical DNA.
The structural details and mechanism for the creation of these regions is currently under investigation. A preliminary discussion of structural models that could explain the observed superhelical chanqes has been offered and this will be expanded upon in the future. It is tempting to speculate on the possible role this structure could play in replication and transcription as well as other cellular processes but this is beyond the scope of this report.
